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Modern, sctantitie seriou tase is based upon the mineral industries in 
mach the same way as the industrial and social accomplishments of the modern 
machine age are predicated upon ample supplics of mineral fucls and metals, A 
considerable number of chemical elements are required for plant growth and con- 
sequently may be classed as fertilizers, but most of them are sufficiently 
abundant in ordinary. soils so that only about three + phosphorus, nitrogen, and 
potassium — must be: ‘suppliod artificially, 2 least ea and in relatively 
large amounts, : 


‘The Burcau of Mines has already issued separate a es 
detailed information on each of these taaj or elements’ and also a fourth paper 


Ly. The anes of Mines will welcome oe of. “this paper, Srovidca. the 
following footnote scknowledgment is maces” eeeeeouen from U.S, Bureau of 
Mines Information Circular 6834," — : 

e/ Chief. engineer, Rare Metals and Nonmetals Division, U.S. parca i. Mines. 

3/ Johnson, B, L,, Phosphate Rock: Inf, Circ. 6256, Burcau of Mines, 1930, 64 
pp. - Nitrogen and Its Compounds: int, Circ, 6385, Bureau. of Mines, 1931, .33 
pp. Potash: Econ, Paper 16, Bureau of Mines,-1933, 78 p>. Minor Mineral 
‘Fortilizer Materials: Inf’, Circ. 6830, Bureatt of aaa 1935, 33 pp. 


2734 


Google 


I.C, 6834, 


briefly discussing minor fertilizer materials, There is need, however, for a 
general paper devoted to certain aspects of the industry as a whole and serving 
both as an introduction and as a supplement to the individual industry reports, 
Portinent data and background material for a paper of this sort are presented 
herein, but the present treatment is preliminary and in places quite sketchy, 
because studies of this general character have had to be largely discontinued. 
The drastic reduction in the staff of the Rare Metals and Nonmetals Division 
precludes additional research on this subject for an indofinite period; ac- 
cordingly, the paper is offered in its present ineomplete form with apologies 
but nevertheless with the hope that half a report may prove better than none, 


A major purpose of this study was to bring into perspective the trends of 
phosphate rock and potash consumption compared with the total demand for 
fertilizers, The results tend to show that the United States has been using a 
relatively larger. amount of phosphates than the rest of the world and that the 
tendency in this puters is for the use oe potass and Coes to increase in 
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GENERAL "DESCRIPTION AND USES OF SERTILIZERS 


To’ a steadily’ increasing extent human food esi ice depent- upon fertilizer 


-. supplies. Since time immemorial the flood waters. of the Nile annually have- 


provided fresh soil for growing crops, but in practically every other part of 
the world the maintenance of soil fertility constitutes a problem of prime 
importance not only to the farmer but also to his commnity and to the nation 
to which he belongs, In a purely mechanical way the soil supports and pro- 
tects growing plants, but it likewise contributes essential chemical material 
which combines with moisture and other elements ‘supplied from the air and by 
bacterial action to form the complex structure of vegetal life, At least a 
dozen different clements are nceded to produce ordinary crops, but many of 
these are required in relatively minute quantities compared with the three. 
major elements, Nitrogen, potassium, and phosphorus are removed fairly . 
rapidly, and unless this loss is made up in somé manner the soil becomes ex~ 
hausted and crop yields grow progressively smaller, If crops are not gathered 
or consumed on the land by livestock, the herbage on dying down returns to 
‘the atmosphere and soil the elements 1t required during life; and in such in- 
stances the soil may in certain cases actually gain, especially in nitrogen. 
When the crops are utilized, however, plant foods are always drained from the 
soil, and these must be returned regularly in the form of fertilizer or 
manure, except perhaps in sparsely settled regions where virgin land can be 
broken to replace the land that has ccased to yield its quota of crops. 


More than 75 percent of grass and an ever larger proportion of certain 
| waeetenie crops is water, and the remainder is made up of organic or combust— 
ible matter and inorganic or mineral matter, The combustible matter is com- 
posed of six elements ~ carbon, hydrogen, oxygen, nitrogen,.sulphur,.and a 
little phosphorus - about one half being carbon, The mineral matter, which 
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remains es "ash" when the plant is burned, comprises only a small part of the 
total plant but contains constitucnts essential to life and growth. Potassium, 
calcium, magnesium, iron, phosphorus, and sulphur are present in relatively 
large amounts, and there are small quantities of manganese and sundry rarer 
clements, the significance of which has only recently been appreciated as a 
result in large part of the work of Oswald Schreiner and his associates in the 
Division of Soil Fertility, United States Department of Agriculture, 


By derivation the word "manure" signifies cultivation by manual labor, 
end in a broad sense it covers all material used for improving land, The term 
"fertilizer" more specifically implies the function of making the land more 
productive and is generally employed in the United States to Gescribe plant-— 
food preparations of mineral origin, In Ingland the term "manure" is applied 
indiscriminately to artificial or manufactured fertilizers as well as to 
animal manures and other "natural" fertilizing materials, A distinction may 
often be made between fertilizers as such and "fertilizer materials" which 
individually contribute the comnonent elements of commercial fertilizers. 


So-called complete or mixed fertilizers are combinations containing all 
three of the principal elements in nitrogen, potassium, and phosphorus, 


The relative proportions of these and other elements, however, may be 
varied, and frequently they are applied to the soil separately. It would be 
scientifically incorrect to state that one fertilizing element can be freely 
substituted for another, but from a practical and purely commercial stand- 
point there is no doubt that a certain amount of substitution actually does 
take place. Moreover, cspecially in the case of nitrogen, a variety of 
fertilizer materials may be employed alternatively as sources of a ziven ele- 
ment, The following example of possible combination of a complete fertilizer 
has been presented by Brand,— 


The numerals 5-8-7, as employed in describing a mixed fertilizer, indi- 
cate the equivalent content of 5 percent of nitrogen as ammonia (NHz), 8 per- 
cent of phosphoric acid (P5205) , and 7 percent of potash (Ko0). A natural 
inference from these figures would be that such a fertilizer contains only 
the sum of these percentages or 20 percent of actual plant food, but this is not 
guite true. Even the filler which is quite generally used is not necessarily 
mere makeweight: it invariably helps to improve the physical condition of the 
mixture or make it work better in the factory or in the distributing machine, 
and often it also has some fertilizing or soil-conditioning value. ,Practic-— 
ally all commercial fertilizer materials, moreover, are natural mixtures or 
chemical compounds, | 


. ; | . , 
u/ Brand, Charles J., Recent Developments in the Fertilizer Industry: Memo. 
to Committee on Military Affairs, House of Representatives, Washington, 
D.C., Apr, 10, 1930, p. 4. 
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TABLE 1.~- Amounts and kincs of materials that may be used 


in malkinz 1 of 5-6-7 comolete fertilizer 
To furnish i] | 

Ammonia,! Phos. acid,]| Potash, Material, percent — Amount, 
percent percent percent pounds 
1 ; - - Nitrate of soda..... 110 

3 - - Sulphate of Ammonia.. 25 eho 

1 ~ Animal tankage....... & 250 

_ g - Superphosphate...... . 16 1000 

- ~ 1 Muriate of potash.... 50 280 

- — = WA RLOT .c5 in tote alaly gua ees 120 

8 ) 2000 


Potassium metal and even pure potash lye would be wholly unsuitable for 
application to the soil, not merely because they are too cxpensive, Phos- 
phorus likewise would be not only dangerous but undesirable and inefficient 
if employed in its elemental state; and nitrogen is already present in super- 
abundance in the atmosphere, (hows not in a form in which it can be assimi- 
lated by most plants. Instead of consisting of 100 percent pure elements, 
therefore, fertilizer materials generally contain relatively small percentages 
of their essential constituents. Ordinary superphosphate, for cxample, in- 
evitably contains roughly 50 percent of synthetic gypsum (calcium sulphate) 
and an average of only 16 percent phosphoric acid. Commercial nitrate of soda 
is considered a high-grade fertilizing agent, but it contains scarcely 16 
percent of nitrogen or about 19 percent expressed as ammonia cquivalent, LEvcn 
muriate, the highest-grade potassium salt, contains only about 50 percent 
potash (K50), while ordinary manure salts contain 20 percent, and certain low- 
grade ac: only 12,4 to 14.0 percents in terms of elemental potassium these 
percentazes would of course be reduced further by about one sixth. 


In short, there is no such thing as a 100=percent plant food, The tend- 
ency, howe on. is toward the greater use of more concentrated or high- 
analysis fertilizers, According to Brand, 5/ the average plant-food content 
of commercial fertilizers, which was »robably under 12 percent in 1914, in- 
creased to 14 percent by 1920 and had advanced to 17 percent by 1930. The 
last figure includes approximatcly 4 percent of nitrogen, 10 percent of 
phosphoric acid, and 3 percent of potash, 


According to their total plant-—food content fertilizers may be commer— 
cially classed into three groups, known as normal, high-analysis, and concen- 
trated fertilizers. The first group comprises all materials and mixtures in 
which the sum of the nitrogen, "phosphoric acid" (P 05), and potash (K,0) con- 
tent is less than 20 percent; the second group comprises all those containing 
¢O percent but less than 30 percent; and the third group includes all fefti- 
lizers that contain 30 percent or more of these essential components. 


5/ Brand, Charles J., work cited, p. 6, 
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The most. ‘eontant niinerai io used in fertilizers is phosphorus, 
Its principal function seems.to be corinected with the maturing of the plant: 
It appears in ‘the sced or fruit’ and’ in grains tends to increase the ratio of 
grain to straw. Although it is not ordinarily considered as contributing to 
the: growth of plant structure it is 2180 described as a ee to young 
plants. € : tre . 7 


Phosphate rock, the main source of phosphatic fertilizers, occurs very 
abundantly. in the United States, and this country has. been by far’ the leading 
producer, supplying not only the large domestic demand but also a substantial 
export market, The yicld of French colonies, especially in North Africa, has 
grown rapidly in importance, and since the World War the agsregate output of 
France and her possessions frequently has excceded one half the total world. 
output. American producefs'no longer: dominate foreign marlkets, and imports’ 
have invaded the home market. Exports, princivally from Florida land-pebble- 
fields, have by no means ceased — in fact, in recent years they have closely 
approached pre-war levels ~ but compared to the worldwide increase in consump~ 
tion ae are RA cetrot bas cee aes less eB cc Iyenees 


Phosphate rock, being insoluble or practically so, sence: is. Geemiea 
with sulphuric acid to form the ‘superphosphate, which is soluble and hence 
absorbed more promptly by the rootlets of plants, Bone meal and high-phos- 
phorus slags from the iron and steel industry (especially slag from the 
Thomas-Gilchrist or basic bessemer process used extensively in continental 
Europe) are phosphatic fertilizers, which are of-some importance and do not 
have to be acidulated, 


POTASH 
In most of its effects potash resembles phosphorus, as its benefits are 
principally evidenced in the seed and fruit rather than in stom and leaf de- 
velopment. However, it does improve fiber plants and strengthens stalks, 
tends to improve the keoping quality of fruits.and vegetables, and has other 
valuable properties. A’ proper balance of plant nutrients is of greatest im- 
portance, Although the specific functions of any component cannot always be 


stated, potash is universally considered :one of the most essential ingredi- 
ents of a eee fertilizer, — ; : 


A variety of potash~bearing materials are utilized as, plant foods, in- 
cludin; certain marine (kelp) and land. vegetation and various minerals, Al- 
though potassium is an essential constituent of animal life, the only com 
mercial source of potash. of animal origin is the. dried oily sweat (suint) re- 
moved in scouring wool, The bulk, perhaps. 90 percent, of the world consump- 
tion of potassium salts is in the form of chlorides, although a relatively 
small amount of sulpnates and a‘smaller quantity of nitrates are consumed in 
agriculture; all of these salts are obtained principally from salt beds or 
natural eeraees ; =e world situation as of recent years has> been descrided$/ 


6/ Johnson, B, L. Potash: feck. Paper 16, “Bureau of Mines, 1933, Pp. 31. 
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as a nearly complete monopoly by a Franco~German-Polish combination of the 
government~controlled potassium salt industries of the three leading Buropean 
producing nations, with several other nations striving with varying degrees of 
success to make themselves independent. Subsequent developments in Spain and 
Russia have modified this picture, and during the last 2 or 3 years the United 
States has developed large domestic supplies which definitely relieve the for- 
mer dominance of foreign supplies and are considered in some quarters as possi- 
bly forecasting an exportable surplus. 


Minor quantities of potash salts are recovered as byproducts of the beet— 
sugar industry (from Steffens waste) and of wool washing, Wood ashes consti- 
tuted one of the earliest sources, and California kelp has likewise been 
utilized, Flue dusts from iron blast furnaces and cement plants have also 
been treated for potash, and various processes have been devised for extract-— 
ing potash from silicate rocks and from certain insoluble or complex salts, 
notably polyhalite,. 


NITROGEN 


Nitrogen is an essential constituent of practically all forms of vegetable 
and animal life, On many soils it is the limiting clement of plant food in 
the soil and is considered to be particularly necessary to the formation of 
stem and leaf, contributing materially to vegetable and stalk growth. 


The atmosphere is. the great reservoir of nitrogen, and millions of tons 
of this gaseous element lie superimposed upon every acre of the earth's sur- 
face, This nitrogen, however, is inert; none of the higher forms of plants or 
animals can utilize it directly. It must first be converted into compounds or 
"fixed" in combination with other elements. There are bacteria and other 
micro-organisms that do this, and great quantities of nitrogen are thus made 
available to the. higher forms of plant life and to animals that feed upon 
these plants, This process is constantly operating, but like many of nature's 
processes it is far too slow to keep up with the heavy drain made by modern 
methods of cultivation, The use of natural manure on farm lands is almost 
universal, but this practice returns to the soil only part of the nitrogen 
originally removed in crops or by grazing. Additional returns are made in 
the form of various waste materials of both animal and vegetable origin, In 
the fertilizer industry wide use is made of such materials as cotton-seed 
meal, castor pomace, bone and meat meal, animal tankage, dried blood, fish 
scrap, garbage tankage, leather scrap, and a score or more nitrogenous ma- 
terials, and organic nitrogen stored away in past ages in coal is. likewise 
reclaimed in the form of ammonium sulphate and ammoniacal liquor from by— 
product coke and gas manufacture, Additional large quantities of nitrogen 
are supplied in the form of sodium nitrate from Chile. This material, which 
has been utilized as fertilizer since the early part of the 19th century and 
which has been actively exploited since the early 1880's, was for a long time 
the only commercial source of inorganic nitrogen for agriculture. Ammonium 
sulphate from byproduct-coke menufacture was a later development, and inas- 
much as the output of byproduct nitrogen is limited by factors other than the 
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comand for nitrogen the world monopoly enjoyed by the Chilean industry was 

not even questioned until the World War occasioned the’ development of synthctic 
nitrogen-fixation plants that draw their supplies of ‘raw material from the ate 
mosphere, Although the early development of the air-nitrogen industry re- 
ceived its main impetus as a result-of risks of wartime shipments overseas and 
an abnormal demand for nitrogenous’ explosives, it has subsequently managed to™ 
compete on progressively more favorable terms with industries employing com. -:: 
pounds and materials whose nitrogen has becn fixed by natural processes. With 
inexhaustible supplies of free nitrozen everywhere available the chemical 
engineer now produces nitrogenous fertilizers as woll as nitrie.acid and its 
Salts in whatever quantities and as speedily as market conditions demand. 
Chilean nitrate no longer sets the price level, and it remains to be seen to 
what extent the reorg ganized Chilean andustry can compete in the world markets, 


Ammonia in ie various forms constitutes tne main source.of. nitrogen in ~ 
the United States; the domestic output, estimated in terms.of nitrogen, ge : 
creased from 76, 000 short tons in 1921 to 274,000 tons.or,more in 1929, 
ports of nitrogen still consist mainly of Chilean nitrate but include: Seanre 
ingly large quantities of calcium ‘cyanamide and minor. quantitics of other ‘com 
pounds, In 1929 the total imports répresented about oho, 000 short tons of | 
nitrogen, Exports in that year were equivalent to YW, $60 ghost ‘tons. of nitro- 
gen, most of which was ammonium sulphate. In the form of commercial nitrogen 
the domestic consumption, therefore; :was apparently around 470,000 tons, It 
should be remembered that this figure does not include nitrogen contained in 
farmyard manure and sundry ctHdér noncommercial sources, Organic ammoniates 
are becoming less and less important factors in nitrogen supply. The output. - 
of such materials has not kept up ‘with the rapid growth in the world require~- 
ments of ‘nitrogen, and the supply available to the fertilizer. industry has 
been curtailed further due to tho fact that more remunerative-markets have -~- 
been found for many of these Avene Cottonseed meal, for’ example, is exten- - 
sively used as stock meets : 


Changes in the sources of Gatpoten are indicated in the following table,- 
which gives figures compiled from original sources by P, %, Howard in the 
monograph on Fixed Nitrogen édited oy A, H, Curtis (p. 470), for selected © 
years: 


TABLE 2.~ World production of nitrogenous materials 
(short tons of nitrozen) 


| | 191 1924 1929 __.. 
Byproduct sulphate of ammonia .......... 384,160 297,000 413,600 - 
Other byproduct ammonia ...........0008 | comme 59 »200 56,100 
CV AAMT OG? os 546 Yeas atei/e atau amas ees tes 67,200 |1/114,000 aa ee 
Synthetic sulphate of ammonia ......... pf] eee 254,000 ea 
Nitrate of lime ........ galicseaaebaaiacl ees : 28 ,000 20 ,000 1 
Other. ‘synthetic nitrogen . Sed ieliecaautees oo 56,200 hot! oe 
Chilean nitrate of soda ........+++eee. 436, 800 2.300 9 000 


Oe 1,162,700 | 2,324,300 | 
L/ excluding eyanenide made in Japan, “nich in 1924 is included under synthetic 
sulphate of ammonia, 
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Nitrogen, in addition to its extensive use in-fertilizer, has important 
industrial uses and is a vitally necessary war material, being an essential 
constituent of virtually all explosives. In peace times approximately 90 
percent of the world's supply of commercial nitrogen is used in agriculture 
and 10 percent in industry. In the United States the proportion used in in- 
dustry is considerably greater then in the world at large, as indicated by 
the following tabulation which, however, relates only to inorganic nitrogen. 


TABLE 3.~ Distribution of consumption of inorganic nitrogen 
in the United States for specified years 1/ 
(short tous of nitrogen) 


1899 | Percent |! 191 Percent 
saeinea’s | 105900 29.8 92,200; 59.8 | 301,000 72.5 


Fertilizers ... ccc 


Explosives ....... vecePawsx 134650) MGS | 32,500] 21.1 | 22,500 54 
Chemicals and acids .......] 5,910 20 ,0 22, pea 14,7 -| 56,500 13.6 
Miscellaneous industries ,.. — 0 aiaiatell | “ 30} wow 21,000 ! 5.1 
Refrigeration .......e.eee+! 1,000 ey -G. 2 QO; 4 y 14,000 y 


29,660 ! 100.0 !154,260] 100,0 | 415,000] 100,0 
1/ Howard, P, E, Curtis monograph, p. 488. ee 


HISTORY OF FERTILIZER INDUSTRY — 


Long before recorded history. it was generally known that exhaustion of 
the soil might be in a measure prevented by allowing a field to lie fallow 
every third season, the effect being to provide time for rock particles in 
the soil to weather and yield soluble salts that plants would assimilate. The 


ancients also learned to grow certain grasses and plow them back into. the soil, 


as is done now with clover to supply nitrogen, Farmyard manures and even wood 
ashes were spread on the land to increase crop yields in quite carly times, 
Although the manufacture and sale of fortilizers constitute an industry of 
relatively recent growth their fundamental function of enriching the soil is 
almost as old as agriculture itself, The rapid development of the industry 
in recent years is based not so mach upon the discovery of new principles as 
upon the explanation of underlying causes, which in turn led to the discovery 
of ways and means for supplying eCenoneenad: the essential elements of plant 
food, | 


The use of chemical fertilizors probably dates from 1669, when Sir 
Kenelm Digby wrote that he had increased the yield of crops by the applica— 
tion of saltpeter, but it was not until 1804 that DeSaussure first directed 
scientific attention to the fact that the ash ingredients of plants were 
taken from the soil and that they were, in the main, essential to. plant 
growth.l/ A few years later ~ in 1809, accordinz: to-some authorities ~ 
Taddes Haenke, a German resident of Bolivia, called attention to the bene- 
ficial effects of natural nitrate as an agricultural fertilizer. Exporta- 
%ton to Europe began in 1830, but commercial development proceeded slowly 
until the nitrate beds were seized ne Chile during the war with Bolivia, 
~6(9-81, 


JT/ Collings, Gilbert H,, Commercial Fertilizers: Philadelphia, 1934, p, 1. 
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In 18h0, J. von Licbic,. the famous German chemist, a aside shed the results 
of certain discoveries regarding the use of chemicals to stimlate.the growth 
of plants and sugzested treating bones with sulphuric acid to matte them more 
available as fertilizers, In 1843 (aftor patenting the process in.1842), Sir 
John Lawes in England began to manufacture superphosphate by acidulating min- 
eral phosphates... This ‘was the beginning of the phosphate-rock industry; the 
original material was the so~called coprolites found in Cambridgeshire, 
Suffolk, and Betfordshire, ; About the same time ammonia salts began to be made 
asa byproduct at gas works, and. Peruvian guano likewise appeared on European 
markets; The necessity for supplying plants. with. nitrogen, however, was not. 
recognized until 1857, .when Lawes, Gilbert, and Pugh, of the Rothamsted: Ex- 
periment Station, England, definitely established the essential nature of ‘the 
element. 8/ the first potash shaft was sunlc in the Stassfurt ‘district in Ger-- 
many in 1851, borings having been made in the: provious decade, ‘but ‘the value | 
of potash in agriculture was not recognized’ then, and the votassium ‘and mag= 
nesium salts overlying’ -the rock: salt were called -"Abraumsalze", -or ‘worthicss | 
salt, and were réjected. However, as von Liobig's ‘rescarohes ‘were ‘extended 
to Botach: the value of. these deposits Was: rocognized and processes ‘were ° oat 
speedily devised ‘to oxtract their potash’ content. In 1361, A, Frank erected * 
the first works for the extraction. of potassium siioe ides ane ‘the industry © 
began to make rapid strices, even before the Franco-Prussian War, - The ee 
companies found it necessary to. ‘undertake to regulate tho industry. as early 
as ele but it Was, not. until 1888 that the Sages potash, syndicate. was formed. 


Chemical fortiitacres wore ee in ae: United Stitéa for hs first 
time in Baltimore, and according to Brand9/ some 20,000 tons of artificial 
fertilizers were manufactured in the United States-as: carly as 1856.) The 
Federal Census for 1859 included the. fortilizer industry, which was credited 
with 1891, 000 worth of finished products reported by gs firms. 


_ ECONOMIO- a Caen 


The object in using foctiizors: ie eivigusly. ee. raise the yiola of crops. 
The advantage so gained is represented by the difference between the value of 
the increase of crop resulting from the use of. fertilizer. and the. additional 
cost, including not. only the cost, of the'fertilizer but also that of sEreEe 
ing it on the fields and. harvesting the increased yield. dt tse | 

“the eee tables, based on pabioneaas surveys by. the Nationa oT 

Yertilizer Asscciation, indicate the mass opinions of 48,000 American farmers 
in different sections of: the country witn.regard to their experience relative 
to -specified crops, “Merner lO). has. stated that. $1 spent for fortilizer will 


6/ Collings, G. H., work cited, p., 1. . 
g/ Brand, Charles J., work cited, p. 1. 
10/ Warner, H, W., Interpretation and Popular Presentation of Data, Sliéwine 
Economic Results of. Fertiligation: ~- Jour, Am; Soc, Agron., vol, 23, April 
1931, De 266, : e 
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show a return averaging $2 to $5. Naturally the best results are obtained from 


soils that are in the best condition for plant growth - neither too fine nor 
too coarse, too wet nor too dry, to compact nor too porous. 


TABLE 4, - Crop idions ve the use of commercial Papttitear during 1927 | 


Value of | Estimated Sere in 
crop produced ; Fertilizer cost | value for 
Crop by : used, (OL 4 each dollar 

fertilizer. .tons fertilizer | spent for 


Ste sieaaake $295 ,890,000 | 2,108,000 , 

Me ee ae 106,352,000 | 1,510,000 2,38 
POUBOO0 656% o¥5% weesee} 104,963,000 470,000 OC 6,69 
POMBO CONE 6 po nana ae 87,151,000 688,000 26,215,000 3.32 
WOO e oases acho anette 56,671,000 682,000 | 20,515,000 2,76 
DANPUS 64.6 cna wines 19 5303 ,000 241,000 9,650,000 2.00 
OSRS: 4 saed-é Leeuw ang 18,111,000 326,000 9,833,000 1,84 
Sweet potatoes........ 16,871,000 112,000 33739,000 451 
Vegetables and fruits. 16,240,000! 146,000 5,146,000 |. ° 3,16 
Miscellancous crops... 14,622,000 ! 148,000 : 4,626,000 |. 3.16 
rT SEPT On eee oo Rese ! 185,000 : 5,740,000 | 1.69 
Vomisties.< bs éass jin ei 8,476,000 i 8,000: 2,907,000 2.92 

Rf) Cs roe ‘ i 43,000 ' 6,694,000 . $213 ,233,000 | 
Source: eee eishnecnkis SPO aeeners American sta Praskicaas Res 

a | T at <9 ; 


TABLE - Crop cians, by sections, Prom, tie use of compercse 
ror fertilizer during Wel : 


| 7 = | [Increased crop 


Added value } Fertilizer Estimated value for 
State groups produced by | used, cost of each dollar of 
| tons 


| fertilizor fertilizer | fertilizer 


' 


New England........ .s.| $32,757,000 363,135 '$15,401,000 $213 
Middle Atlantic 1/., 127,124,000 | 1,390,680 ‘! 44,561,000 2 85 
Southeastern anes ~ 469,068,000 } 3,823,620 117, 750.000 3,99 
Southwestern 3/....... 36,268,000 248,760 | 9,371,000 3.87 
Middle Western 4/.. 89,126,000 | . 863,600 . | 26,150,000 341 


Source: Collings, a. co Commercial Fertilisers: Philadelphia, 1934, p. 281. 
(Compiled from data obtained by National Fertilizer Association.) 

17 New York, New Jersey, Pennsylvania, Delaware, Maryland, Virginia, West Vir- 
ginia, 

2/ North Carolina, South Carolina, vile a, Florida, Tennessee, Alabama, Miss- 
issippi. . 
Arkansas, Louisiana, Texas,’ 

4/ Ohio, Indiana, Kentucky, Michigan, Illinois, Hiccuiten Minnesota, Iowa, 
Missouri, 
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WORLD REQ TREMELTS 


According to McBride, 22/ the. world. uses about 50 million tons of fertiliz— 
ers yearly, with an aggregate value between two thirds and one billion dollars 
and containing almost 8 million tons of the plant-food constituents, Of the 
latter quantity roughly 1,500,000 tons, say 20 percent, is used in the United 
States, Farmers in somo European countries use mach more. fertilizer per acre 
than Amcrican farmers. The Muscle’ Shoals Commission (1931), for example, osti- 
mated that in 1927 the consumption of plant food = nitrogen, -phosphoric acid, 
and potash — per acre of cultivated-land was about 10 pounds in the United 
States, 33 pounds in France and Great ‘Britain, {0 pounce ‘in er eee and 105 
pounds in the Netherlands, RS ee a 

The following table shows by countries the world Soho ae ion -in 1928 of 
the three leading plant nutricnts, as compiled by Howard -(1930) of ‘the Fixed. 
Nitrogen Research Laboratory. Germany | leads in totel consumption and-in con—_ 
sumption of nitrogen and potash... The United Statds ‘ranks second in ‘total - 
consumption and second in consumptidn of nitrogen ‘and potash but first in con— 
sumption of phosphoric acjd. Three’ countries, thé Unitcd States, Germany, and 
France, account for 56 percent of all.the plant food uscd‘in the world: | 
Duropean countries consume two thirds of the total tonnage; North America 
takes about one fifth; Asia, Australia, and the Pacific Islarids use ‘about onc 
tenth: Africa and South America now employ scarcely 3 percént of the apparent 
total. 7 | ei AN A ee 

Neither population, land area, nor output of agricultural ‘products indi- 
cates the relative distribution of fertilizer consumption by countries; 


7 2 8 m@ Fe, 


Poe 8 * aia 
- #8 2 @ 8 © © ek 


1932, p.'137. . 
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TABLE 6.~ World consumption of nitrogen, phosphoric acid, and potash 
in 1928 


| 
| 
| 
450,000 | 566,000 
United States: 1/ sc usssc4 wa 345,000 | 800, 000 
an Gis Shei ms: 160,000 | 583,000 
5 Ry a a ee 190 ,000 | 180 ,000 
CeO ot gcbt she datetweadees 62,000 | 250,000 
NOCGCTLONUG 6s vacwrelekacs 82,000 | 125,000 
Great Britain Of sis siwe es ; 49 ,000 | 165 ,000 
a ee aE OO : 75,000 | 140,000 
Poland Piaen doe eesen. ol . 52,000 | 100,000 
Pedi pesos cae ae uence 4 70,000 | ,000 
Czcchoslovakia............ 32,000 84,000 
DIGETALI A espe dabiinands ax 4,000 128,000 
Dennett ho v4.60 ewd Menneaneieis | 34,000 4.0 , 000 
POON a 62 Siais, aad didecn MRA 15,000 38,000 
DEVOUs.uuwaiienngu eaten at wd: “REZOOO > | 17 ,000 
Union of South Africa..... 6,500 | 41,000 
New Zcaland....... iauaseus 2,500 | 41,000 
PPARs wcunieuinn cue. 3,000 | 31,000 
POMS yan owadda ghana tes 32,000 | 12,000 
MIBETER sre ckoguane aces ‘ 2,000 | 30,000 
i. S.5.0: (Sosetay:.: Sg id 10,000 | 27 ,000 
Irish Free State....... 004 4,000 30,000 
PURER cde ks oe haus cat 4,000 28 ,000 
SWIAS OP ONO 6 i casiih oaks 1,000 26,000 
DULGH DASt INCL OG ec ss kas 32,000 ! 
GaNAdas scsnnetanneuanis es ; 6,000 | 18,000 
515 oct ee ibaresantank : 30,000 | 
POPPURSL suweec eas a aaa eahe 2,500 | 2/000 
RO ii ns hs cede k's ; 5 O00 18 , O00 
i sk a re Palktoee l.,000 | 14,000 
EDT isa ew algeicids. eC. eee eos 1,000 | 15,500 
Clit dans? 1a ht: Wee ee tea aa fg areal 500 | 15 ,000 
VUPOSLAVID cacasavucvaatas 3,500 | 13,000 
Rigehr chavs wcdwedcat | 17,000 | 
Teylon ee 5 »000 6 ,000 
GPS6CG syed Suances oraedeed 1,000 | 6 ,000 
ROU MONI As bean dbs as pda wie ais 500 5,000 
PRIA i ihe6 evans cawavarce 6,000 500 
venary Islands....<%. aes 4. ,000 
<MGSAa and Barts «cee ove ace ,000 
MO Gtis e4ha bas ei See Te eee ; a ae 
BAL OtRePe oe oe T yo 6,000 
AREER ERE 


Le) 


Nitrogen 


(N):, 


tons 


countries 


Phosphoric 


acid 
(P505) » 
tons 


Source: Collings, G. H., Commercial Fertilizers: 


(Original data by P, E, Howard.) 


~/ Including Puerto Rico and Hawaii. 


2/ Including North Ireland. 
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818,000 
343 ,000 
210,000 
50,000 
27,500 
115,000 
60 ,000 


64,250 
2,02 00 


1,834,000 
1,488 ,000 
953 ,000 
420,000 
339,500 
322,000 
274,000 
270,000 
232,000 
153 ,C00 
152,500 
132,500 
90 ,000 
$3,000 
58,000 
50,500 
Ug, 000 
Ug , 000 
Yu, 750 
39,000 
37,000 
36,500 
33500 
33500 
32,000 
31,000 
30,000 
29,500 
29 ,000 
27,000 
20 ,500 
17,500 
17,500 
17,000 
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As a result of the vorld depression, consumption of chemical fertilizers 


dropped to a record low in Ag3e pak recovered ae in 12335 as shown 
by the following table: 


TABLE 7.- Index figures for world consumption of Anorgenic fertilizers 1/ 


192u. 
to 

1928 © 

ave < 


Consumption of 


Nitrogen (agricultural only) 

Potash (K50) re 

Phosphoric acid (P50,) as 

phosphate rock and basic 

S137 oes 

1l/ U.S. Bureau of weroien and Domestic Sommoree: » World Trade Notes - 
Chemicals and Allied Products: . You. 8, no. 254 June 5, 1934, p. 


The relative gain in the use of nitrog gen, increasingly from synthetic 
sources, is noteworthy, while potash consumption remained Deere station- 
ary and phosphoric acid apparently. declined. ! H 


| DOMESTIC. PRODUCTION oo | 

The production of fertilizers in the United Statds, as reported by the 
Federal Census, increased fairly. steadily from 727, 453 short tons valued at 
$19,921,400 in 1879 to 8,432,206 short tons valucd at '$153,260,212 in 1914, 
Tonnage figures are not available for the two earliest fertilizer censuses, 
those of 1859 and 1869,.but. from the values reported ($291, $4 and $5,815,118, 
respectively) quantities of approximately” 30,000 and 150,000 tons are indicated 
for these early years, Growth since 1914 has been almost imperceptible on the 
basis of tonnage figures, but measured: in terms of plant+food content the pro- 
duction continued to expand at a fairly rapid rate until after 1929. In 1929, 
9,320,229 short tons of commercial fertilizers of all kinds, valued cat 
$220, 731,116, were made. and marketed, en increase of ‘only 124 percent in 
quantity and a decrease of. 22% percent in value compared with the previous 
hizh record of 1919, but ‘the estimated-increase in the content of nitrogen, 
phosphoric acid, and potash was fully 25 percent. Complete fertilizers now 
constitute a large percentage of total sales, and the averige total plant—food 
content of these fertilizers, as. shown ‘by Mehring and Peterson, le/ increased 
steadily to 14.9 percent in 1910, dropped slightly to 13.9! percent in 1920, 
and has since risen rapidly to. 18. 0 percent in 1932. | 

The Census figures shown in the following table include all manufactured 
products intended to promote the growth of plants but exclude such items as 
raw phosphate rock, crude cottonseed, ordinary bankas?) and unground bone, 


l2/ Mehring, A, ae and Peterson, A. J., Changes in Composition of American 
Fertilizers, 1880-1932: U.S." Dept. aa) Circ, (315, April men 
CO pp. . 
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_ Trends of. the fertilizer andustry for the prewar and nost—war ‘periods and 
of production and selling prige per oudt of production, as calculated from the 
Census data by F. C. Mills.44/ From 1899 to 1914 he ‘finds the rate of growth of 
production averaxen Vc 8 percent annually, a net: increase of 196.4 percent — in ‘15 
years, For the post-war period 1923 to 1929 he calculates the annual rate of 
erowth at only 4,2 percent, and inasmuch:as production subsequently drovped off 
sharply -a similar calculation that included the depression years would show'a 
negative change, By the -same process Mills calculated an dverage gain in unit 
values of 1.3. percent annually for the pre-war period and a decline of 1.0 per- 
cent during the post-war years 1923-29, inclusive. | 


TABLE 9. - Fertilizer: manufacture by decades, 1859 - 1929 
(Source: Bureau of the Census) 


“Number of establishments ! _ ‘Fertilizer production, 
Year ae _ total for all industries | 
Fertilizer All * i ee ee ee Fe on hes 
industry j{ industrics | | Quantity Value” 
__ alone P - ‘ j F ; A ' ae ee nis v 
0, |Increase, ‘Increase, eae Foto ag ae: Increase, 
| percent | ilo, percent _ oot tons ‘percent ‘ Dollars percent 
“yy ee: ee ae eee et $BQT FU | 
168 : | ee 5,815,118 | 552. 
189 - - 727, 453 tty ‘| 19,921,400 243 
7 _ _: | 1,898,306 * 162 | 35,519,541 73 
8 475]. | 2,887,008 52 a. 2,097 ,673 19 
30. [Bes] 77 «= 638,234 95 | 100,089,971-4- -- 138 
) naa aii | 8,284,553 U7 | 287,715,214 | 187 
a es | 913207229 _| 1 | 282 21154 116 2 


LOCALITIES OF PRODUCTION 


Over 50 neeseuk of fie total output of fertilizers in Hi, United States is 
vroduced in the South Atlantic States; Maryland, Georgia, North Carolina, Vir- 
ginia, and South Carolina were the leading producers in 1931. The Middle At- 
lentic States were formerly sccond in: importance but have been outstripped by 
the rapid growth in production in the North Central: and South Central divisions. 
The geographical distribution of production by groups of States and kinds of 
fertilizers is shown in table 11, which gives tons and value, and the distribu- 
tion. of establishments by States appears in table ee 7 

eect: leads all States in the series of plants; but most of them are | 
small, so that Maryland often leads in number of wage earners and in fertilizer 
production, even though it has scarcely one third as many plants. 


13/ Mills, F. C., Economic Tendencies in the United States: 1932, 639 pp. 
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TABLE 10,— Geographical Distribution of Production, 1899-1909, 1919, 199 


(Source: Bureau of the Census) 


States and Total _ Total fertilizers Complete fert fertilizers rg | __ Superphosphates _ 
ons ear Tons | Value _ | Tons _ Value ; Tons | Value 


total | 
“i899 [20794 605 $40,585, 661) 1,579,580. $27,995,454) 923,198 |§8,471,945 
1909 5,618 ,234 100, 029,971: 3,523, 7591 74,109, eid 49 1097/16, UG5S , 344 
1919 gS, i 1953 (2 287 135, 214 4, 756,440 200,106,419! 2,515,281\50,050, au 
192 1,11 6 i mee 83.8 63 12,531 230| 28 
New England | 
1909 60,358 | 1,577,631 eae 227 1,219,703! 
1919 110 hae 7,524, 508 108, a 7 100.237 
g 


192 12,912 nn 2 4,913 
Middle oe r. 


139,232| 1,320,060 


1899 : 685,393] 11,978, oe ea 050) 9,75, 000! 

1909 | 878, 956 14,590 ,4ru ae 26h, 11,088,5 16! 257,913! 2,271,862 

1919 | 629, TOK 22,418,571! hog 932; 17, aa 235) 105, a 2,138,105 

192 | ___76 22,371,721! 425 23 12,061,429! 891,907 
South Atlantic | 

1899 1,531,688; 19,462,516; 773, 021 12,460,000! 622, 614) 2,900, vi 

1909 2; ,867,7991 49, 979 300i 1, 661,833; zu, 734 "gg! S57, 720) 10, 017,21 

1919 5,072,858 |178, Wey 13! 3 O49, au 131, i $3 1,653 ,919' 31,542, 309 

192 15,303,104! 115 465,309! 3,593.5 3 309! 3,593,513! 95,602,481: 14.512,210| 15,087 ,667 
North Central | 

1399 | - 258,726] 4,319 157: 140,198} 2,460, 000! 6 ous 815,000 

1909 | | 351,196 Bia 512; 26 253 : (878,011! 61,365! 916,763 

1919 | 916,464 | 27,07, ho6} 49, 206 14.377, 796} 71, 634 6,574,482 

1929 1,127,079) 29,086,008 666 4-29.470 05476: O41 , 884 66,024 
south Central | - 

1899 | | 352,778: 5,053,564 21h, ns 3,590, 56 110,649} 1,140,000 

1909 | 816,436; 12,648,037! 474,076! 3,854,666| 285,949! 2,885,113 

1919 966,011 Pte 157; 447, 229 | 16, sie 5986 peices 

12,60 


S ,006, 889 
80.732 


1929 — vs 3 8, '2lt, 0551 973,452 29.2 
Jestern 
676 687. 


1899 | 22,131: 19, or 628 ,000| o 
1909 - 62,619; 2, O62, hog, “3913: 1,766, 476! 14,420 
| 
| 
| 
| 
| 


159,203 
1919 Fi 105 | 4 212,595, 53,314: 2,977, 1292 13,388 192,784 
|_7.498.032| 97.71 U1 g youl | 115,722 

Tee | | | | 
1899 35,788 ' 616 783) | 22 088: 397 ,000| 1,568, 18 ,0CO 
1909 37,875, 706,552 


202, 300 | 5 O40 309, 182 ,983 | aot oe 221 


1919 U58 925 | | 1549114773} 239,987! 9,764,935) 80,863, 1,571,781 
1920 : | 213,166) 2,624,171 
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TABLE 11.- Number of fertilizer factories, by classes, in the United . 
States, 1928 


: ” [Number | 


7 |of cities! . Number of plants 
State ..,| having | | iccege etna 
is £Ore 5 I. 7s 
| tilizer  ;A 1/ |. 
_planis = 
northeastern: ‘ | | 
23 5 ee ee nee | . aa | a oe 4 So. 4 
VORIONE y icas bakaks 8. oh | | , 7 | i ‘| 
Massachusetts...... | | S at | ' 9. | 
Rhode Pilani... 1a oF 1 | me 1 s | 
Connecticut........ 6 - 3 e* 4 | 
New York..... Sas ite g g ! ye A 2 , 3 / 
New Jerscey......... 21 | 2 3 | 1 18. | | 
Pennsylvania....... =e | | 3 3 12 20 | 
DOLOGATS so) bid sdwKs , Bad Me a | T | i oa 
Marylent. ys xese«s Phe Ge Bil) Bee | : 
La‘ze: fs 
Castes uisbieayns | a | 8] 2.2 2: 4& | 2 | 28 
PAGANO La pacuedunde ! i : | 3 ee le ® | : 16 
Ue cs 3 | ; 3 2 2) 4 | & 
MACUIZON 6455 Fkearted a A | , 1 | 1 . 3 
Wisconsin.........04 2 ) ee) z 
Southeastern: 5 mi _ . | 
Wate Rte...« shawaees Lx Lae Sp" Sg 3 . 23 My | 41 
West Virginia,..... | 2 7 | )  & | a 
RONGUCK \6.< d0508 50% f . “ie Yo S 1 | 4 T 
‘Tennessec,.... ee | | a, 4s yey, i 2 | | 10 
North Carolina..... 50 |, | 7 1 i 64 ! 5 | = &6 
fouth Garciiitoc... 33 a a, | lee | | 69 
SEOPE TAs ce eee s 97 | 19 | el 1 ; 135 4 3 | 179 
1s pL: 5 a ‘ 13 3 Ss 13 2b 2 ap 
Raa 6 ok vise ea ; mn 2! 9 | 57 | 1 79 
Mississippi... eae ss ! ula 5 2 6 | 13 
South Central: | | 
ATICONSAG os 56 Ke wien | E, 1 1 | | 
Louisiana....... ia | fj 2 3 | 
BORG 665.400: 0A 14. : 2 | | 
California.......... a. a ! | 
All other States,....|/_.__ 20 bea a | 
Total United States' 4g2 | 106 | 


Source: Collings, G. H., Commercial Fortilizcrs: fia 1934, p. 266. 

1/ Complete fertilizer plant, with acid chambers, superphosphate, and mixing 
equipment, | | 

2/ Superphosphate and mixing plant, with rock-grinding, acidulating, and mixing 
equipment (without acid chambers) . 

3/ Ammoniate and mixing plant, manufactures ammoniates only, but has mixing 
equipment (without acid chambers, rock-grinding, or acidulating equipment) . 

u/ Dry—mixing plant, with mixing cquipment, which buys all ingredients, 
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Ordinary dry-mixing plants, equinved only to mix materials purchased from 
other plants or imported, may be located almost anywhere but usually are dc- 
signed to serve a local market, In many Southern States such local plants are 
small partly because cottonseed crushing and fertilizer mixing go well to- 
gether but also because applications ver acre are moderate. On the other hand, 
highly concentrated demand for »notato srovinzg in Maine and for tobacco in 
Connecticut favors the develonment of relatively larze local plants. 


The location of acidulating plants for maxing suverphosphates and certain 
aitrogen products is dictated in many instances by nearness to mines or by- 
product plants producing phosphate roci or certain ammoniates,. but cheap acid 
is also a factor, Water-transport facilitics, compvined with rclatively short 
rail distance to important consumin: centers, have contributed to the estab- 
lishment of plants in Maryland, in New Jersey, and in Florida, and several 
other Southern States. , 


ty 7. ; 4 


trade. Virginia, New Jersey, Goore gia, Ohio, and Illinois as ae 
quantities to other States, | 


SIZE OF ESTABLISHMENTS 


In all industries there scems to be an optimum size of. individual opera 
tions. The number of fertilizer factories increascd rapidly. from L7 in 1859 to 
a maximum of 784 in 1914, while the value of the average output, per plant ad— 
vanced from about $19,000 during the ycar of the first census (1859) to 
$195,000 at the outbreak of the Great War in Europe 55 years later. In 1919, 
due to higher prices as well as to a large mortality amon’: the smaller plants, 
the average output per plant reachoed a maximum of $468,573,.more. than 54 per- 
cent of the total output being supplied by plants producing. over $1,000,000 
worth of fertilizers durin;; the vear, as against less than 17. percent from such 
large plants in 1909 and 24 percent in 1914. A study of the available figures 
for production according to size of establisnment shows an increase in number 
of establishments of all sizes from 1904 to 1914 and in 1919 .a.marxced decline 
in the number of plants producing less than $100,000 worth of products annually, 
a less-mariccd decline in those of the $100,000 to $500,000 group, and an in- 
crease in number and aggregate output in the larger plants. 


The 1921 depression resulted in a decrease in the number of plants and 
cutput in the larger plants, but the number of establishmonts producing less 
than $100,000 increased (doubtless due to lower prices) and.the total value of 
products manufactured in oe of this sizo eeaue likewise. increased slightly. 


From 1921 to 1929 ears were increases in the number of plants and output 
in the classes above ee 000, 7 
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TABLE 12.- Number of fertilizer establishments, 


according to value of products, 1904 - 29 
(Source: Bureau of Census) 


1909 | 15 A dk 1 Act | 192 192 
a eT : QT @) 
95 | 130. ne ay | 61 32 


Value of of produnts x 
Less than $5,000. 
$5,000 - $20, Seaport 


Ol 

$20,000 — $100, 200 | 131 | | 180 | 396 ! 143°| 182 178 | 194 
$100,000 - $500,000 

$900, ,000 — $1,000,000 | leg 211 (5 a | : 
1,000,000 and over....!___ 6 10 | che 7 


(225| 202 | 227} elk | 258 
te a 69 | 8h 106 
| 36 Ug 


Total,. 
1/ Not tabulated, 


Since 1519 the value of the aad output per establishment in the ferti- 
lizer industry, as shown by’ the following table, has remained in the vicinity 
of $250,000 to $360,000, The Census figures included establishments producing 
less than $5,000 worth of products before 1919 but not after that year. This 
Chanzse in policy would have tended to exaggerate the apvarent average output 
per plant were it not for the fact that the number of these small plants has 
dropped to insignificant proportions and the value of their PEOues to a BOG A 
gible percentage of the total. — 


TABLE ie Humber sp Un pagiaes establishments and 
average value of output, 1859 — 1931 


| lumber of 
Year establishments 


Averaze valuc! 
of outvut 


Number of 
Yearjestablishments: 


Average value 
of output 


1859 1 « <b, 218,905 11919! 600 $468 ,573 
1869 126 i 46,152 = 1921! 606 | 297,737 
1879 364, —: 64.975 1923 573 r g19.5e7 
1839 390 100 , 4644 11925 | 587 | 352,254 
1899 yoo | 105 , 823 1927 | 621 306,578 
1904 BPE, | 

| 


141,707 Fea «638 364,437 
190 | _ 550 187 ,667 2951] | 339 | 257,679 


Data on the quantity of fertilizers produced within the fertilizer indus- 
try are not published by the Census Bureau, so the tonnage peemonas per 
fertilizer—industry plant cannot be obtained. 


The tonnage of all fertilizers produced in the United States, which com 
bines both the fertilizers produced in the fertilizer industry and those pro- 
duced as secondary products in other industries, is revorted by the Census 
Bureau. From 1899 to 1923, inclusive, the Census Bureau likewise reported the 
number of fertilizer~producing establishments, both within and without the 
fertilizer industry, so that for those years actual tonnage figures per 
fertilizer—producing plant are available, Since 1923 the number of plants 
producing fertilizer as secondary products of other industries has not been 
reported by the Census Bureau. In 1919, 1921, ana 1923 these plants formed 
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epnroximately 26 to 29 percent of the total number of vlants, and the value of 
the products in those years formed 4.5 to 8.8 percent of the total value of 
the fertilizers produced in all industries, and in the years since from Usl to 
9,U percent of the total value. The averaze value of fertilizer production 
ond the average tonnage per vlant for the years for which the data are avail- 
able are shovn in the accompanying table. The averace »roduction per plant 
before the World War was 6,000 to 7,000 tons. In 1919 it reached 10,240 tons, 
and even in 1921 and 1923 it was subs stantially above the vre-war level, At 
the 1929 peak the average was probably higher than in pee despite a consider- 
able increase in number of plants, a 


TABLE 14,~ Averace value and tonnage per fer rtilizer-producing 
Blan t 1: in all industries 


Total number | Average tonnage per plant 


Year | of plants Averasre value per plant | | (short tons) 
1899 475 $88 ,627 6,078 
190lt 552 103,130 “J 6,507 
1909 BU 113,731 | 6,665 
1914 1,238 123,797 | 6,811 
1919 809 | 355,642 | 10,240 
1921 S27 | 213,543 | . 7,302 
192 89 | 228 ,0 | 9,66 


MATERIALS CONSUMaD IN THe MANUFACTURE OF FERTILIZERS 


A variety of materiels is used as sources of nitrogen, phosphorus, and 
potassium in the preparation of fertilizers. The principal materials and tne 
quentities used annually since 1899 are shovm:in tabdle 15. 


FOSBIGH TRADE 


he United States exports large auantitics of phosphate rock and substan- 
tial quantities of other fertilizer materials end mixed fertilizers, The 
value of exports in 1929 was over 20 million dollars, or nearly 10 percent of 
the value of domestic output. Nevertheless, imoorts exceed exports by a wide 
margin; in 1929, they were nominally valucd et over 72 million dollars, a 
figure that would be even lerger if valuations were on an American instead of 
foreign market basis - thet is, if freiszht and other costs of importation and 
delivery to consuming vlants were included, 


Nitrogenous materials represent the main group of fertilizer matcrials 
obtained abroad, By far the leading item is nitrate of soda, and although 
imports of this Chilean material have tended to decrease, imports of other 
nitrogenous materials have increased or at least held their own. Nitrate of 
soda, it should be noted, has other uses than for fertilizer; these gencrally 
account for over one third of the imports, but this condition does not alter 
the fact that despite the development of synthetic nitrate plants, an export 
surplus of byproduct ammonium sulphate and a huge output of organic nitro- 
genous materials, this country has a large net deficit of fixed nitrogen which 
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TABLE 15.~ Material consumed in fertilizer menufacture, by kind 
and man tity, for the United States, 1899 - 1931 
(short tons) 


(Source: Bureau of the Census) 
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<= Fish scrap and 


meal 


- Tankage and 


dried blood 
Tankage and 


ammoniates not 


(1) 


(1) 


250,110 
(1) 
887,934 


273, 202 | 149 , 88 
(1) 


689,753 -- | 


221 bs 


Material 1899 11904 909 l 1919 1929 19 
Superphosphate (1) 84,211 ‘1, 838, 865) 2,723,317!3,316, ae il 601, 685,524,613 
made and ! 
consumed....... | . 
Superphosphate | 286,898320,559! 532,856/1,096, 178, 1,200, it ,368,0311L,077,279 
purchased ey | 
Phosphate rock 787 ,927883 ,571 (1,549 ,497} 2,030 961: 2, 2U7 325 | 2 »291,0371, 780,397 
Sulphur 12,728 4,210 | 236 2,041) 221,558! 339,088] 269,517 
Pyrites 288 , 784342, 962 | 456,574 613, 842! 398,602, 201,38 148.593 
Sulphuric acid (1) 692,904; 841,935/1,276, 715) 1, 568, ean 373,033 , 102,629 
made and | | 
consumed 4 
Sulphuric acid 231,527197, 865 | 620, 708 728,889, 636, 632 | a 633, 860 
purchased : | | 
Bones. (1) (1) b (1) 148,191! 169,711 45,67 24,317 
_ Manure salts (1) (1) | (1) 108 ,580 17,560; 389,884 274,400 
= Muriate of fy at. fa’ Gl (1) 177,372! 32,900! 228,319} 192,984 
5 potash od 
-, Sulphate of - (1) (1) (1) 39,232; 79,482 77,043} 63,554 
7" potash | 
o Kainite 54,70 190; 95, 347,104; 44g,8e5] 31,145; 81,119 49,101 
Other potash (1) | (1) 209,226! 15h, 155), 90,497, 83,511 
matcrials | 
Total potash (1) (312,600! 617,563] ° 983,295) 315,222! 866,862 663,572 
materials | 
Sulphate of Yh 12d 10,540 65,592! 149,924 em 460,505 322,878 
ammonia . | 
Witrate of soda | 19, 314 42,213] 89,846) 162,184| 152, 415; oho ,403, 106,284 
Calcium cyanamide} (1) (1) (1) 25,911 16,926! 77,38 39,509 
Cottonseed meal (1) (1) (1) 325,234) 230, 1526 | 84,76 55,340 
Guano(all kinds) (1) (1) (1) 120,128 33, 053, LO , 80 26,134 


43,579 
168,617 


| 
(1) (1) | 
4 
ee | 
S&S 1/ Data not available. 
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is met by imports. Potash salts comprise another large group of imports and 
one that was increasing perceptibly before domestic mines came into production. 
Phosphatic materials constitute the only major group in which imports are 
generally small and exports large. The main item in this group is bone phos- 
phates (bone ash, bone dust, bone meal) and animal carbon for fertilizer. 

This class of material and dried blood as well are derived principally from 
the slaughterhouses of Argentina: and Uruguay. .Tankage, too, comes mainly 

from the same sources, although Canada and other countries also furnish fairly 
large amounts. | 


Canada supplies practically all the calcium cyanamide imported, but 
other synthetic nitrogen products come from Germany and Norway. Guano is sup- 
plied mainly from Peru and Argentina, but fairly large imports under this 
category have been credited in the statistics for some years to European 
countries also. The classification of “other nitrogenous material" includes 
hoof meal, castor-bean pomace, fish scrap, cod-liver meal, and whale meal 
from various sources, also urea and sundry synthetic products from Germanye 
this classification, as well as that of tankage, includes some material that 
is not used for fertilizer, but only in small amount, as even individual im- 
portations of higher-~grade material, if used cniefly for feed, are not ad- 
mitted free of duty, even though the words "used only for manure" as employed 
in the Tariff Act of 1913 were altered in par. 1583 of the act of 1922 to 
"used chiefly for fertilizer." 


Germany formerly supplied the world's potash and still is the leading 
source of imports of crude potash salts into the United States, although 
other countries, notably Spain, are increasingly important. Larger domestic 
production since 1930 has tended to reduce the quantity of both crude and re- 
fined potash salts purchases abroad. | ' 


Imports of phosphate rock have been relatively small and have originated 
chiefly in French Oceania and Morocco. | 


One fourth to one third of the domestic production of phosphate rock, 
chiefly Florida land pebble, is exported; European countries, especially 
Germany, take the major part of the tonnage, although recently Janan ‘has be- 
come the outstanding foreign buyer of domestic phosphate rocke Canada, Cuba, 
and Japan are the foremost buyers of superphosphates. Next to phosphate, 
ammonium sulphate is the principal export item as regards tonnage, and usually 
+t is the leading item in value. Before the World War large quantities of 
this material were imported, but subsequently domestic production from 
byproduct-coke plants has greatly increased to permit heavy exports, especial- 
ly from Middle Atlantic ports; exports go largely to the Far East, notably 
Japan, Java, and the Philippine Islands, where it is used extensively to 
fertilize rice fields. Fotash fertilizers, mostly muriate, are exported, but 
only in rather small amounts, chiefly to Japan and Canada. Concentrated 
chemical fertilizers and prepared mixtures have quite a wide distribution, 
but far eastern countries account for the bulk of the shipmentse 
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Practically all fertilizers and fertilizer materials afe exempt from duty, 
and accordingly some of the domestic exports probably represent foreign 
materials transshipped with little or no processing in this country. However, 
variable quantities of these materials are statistically classed as foreign 
exports, comprising transshipments mainly of sodium nitrate but also some 
potash salts and misccllaneous fertilizers and materials. This trade is almost 
wholly with Canada, only minor amounts being forwarded to Mexico and negli;;ible 
amounts to other nearby countries. 


The tables showing imports and exports by grand divisions show that our 
exports to Europe comprise princivally material (phosphate rock) of low unit 
value as compared with the more highly manufactured products shipped elsewhere. 
in 1929, Europe accounted for considerably over one half the tonnage but less 
than one fourth the value of the exports. In former years the comparison was 
even more strixing; the trend seems to favor a larger exportation of products 
naving higher unit values, whereas the average unit values of imported 
fertilizer materials of all kinds show a general decline. . By further reducing 
imports of potash and nitrates from Burone and Gouth America and increasing ex- 
ports to Asia and less-industrialized countries generally tho forcign trade 
balance may be equalized more nearly on a dollar basis. 
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t 


Class 


Tots 


Sodium nitrate 
Calcium nitrate 
.Caicium cyanamide 
Sulphate of 

ammonia 

Ammonium sul- 

mate-nitrate 

Fuano 
Tried blood 
Tankage 
Other nitroge- 

nous materials 


3one phosphates 
and animal 
carbon 

vhosphate rock, 
crude 

Apatite 

Basic slag 

rnosphate ma- 
terials, crude, 
The Sepefe 


Potash, muriate, 
crude 

Potash, sulphate, 
crude 

Kainite 

Manure salts, 
hard salts 

&shes, wood, and 
beet root 

Other potash 
materials 


fertilizer 
mixture 


wimestone, ground 


Other substances 
used only for 
ranure 


Long 


19141/ 


554,047 


(2) 
29,536 
74,640 


21,853 


3/ 8,000 


(2) 
(2) 


41,446 


25,001 


92 
9,509 
(2) 


234,855 | 


44,985 


526,112 
260,976 


3/ 3,000 


(2) 


(2) 


(2) 
197,165 


tons 


Value 


17,926,165 
(2) 
1,590,004 
4,900,058 


eng 


754,727 | 


1,036,493 


177,838 
796 


108,565 
(2) 


7,925,781 
1,887,491 


2,079,619 


27,884 
(2) 


(2) 


(2) 
4,241,285 


1924 


Long tons 


986, 638 
7,682 
75, 558 
6,000 


(2) 


25,241 
7,195 
21,717 


47,355 


22,042 


16,098 


703 
1,861 


129,128 | 
se 


156,708 
231,248 


1,541 


41,922 


1,730 


36,582 


Value 


47,171,947 
347 , 304 
3,687,794 
342,000 


(2) 
754,234 
404,314 


676,201 
1,084, 788 


706,727 


181,515 


9,598 
35,902 


3,982,288| 
2,858,063 


923,740 
2,278,484 


17,583 


410,670 


83,290 


577,591 


TABLE 16. ~ Fertilizer imports ‘for consumption, by Icinds, 1914, 1924, and 1929 


2,029,767 |$46,305,650/1,892, 8451 $66, 534,033] 1,892,845 | $66,534,033 


1929 
Long tons| Value 
930,458| 34,913,254 
31,684| 1,256,589 
184,260] 6,220,996 
19,052 773,356 
16,284 883,787 
45,905| 2,202,709 
9,773 696,221 
20,779 814,255 
69,039| 2,655,444 
55,877| 1,624,483 
44,899 469,171 
3,998 54,456 
40 1,221 
230,966| 8,224,661 
79,510| 3,647,839 
75,930 643,950 
390,828| 5,113,085 
675 9,313 
5,679 22,562 
g9,000] 1,714,428 


1] Fiscal year ended June 30, 1914. 2/ Mot listed scparately. 3/ Estimated. 
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TABLE 17. - Total imports of fertilizers, b y ean ice divisions, 1914, 1924, 1929 


acacia | 
1914 1924 
Division Were out _ 
fors ee 
| : 
| Ton gl | Value | —fons.__|_... Value, aust Value 
Zurope 1,200,000 |$24,584,341] .791, 664\$16, 498, 461 11,026,224|$27 ,274,880 
‘orth America] 47,0001. 2,642,126| 44 987, 1,118,142 7,585,033 
South America| 760,000| 18,786,95211,036, 703 43. 454,302 36,474,349 
Asia 9,000 214,353 5,143 167,474 408,022 
cecania , 21,000 153, 532 10,975}. . 149,166 347,925 


africa 7 -~ —— 3 408 __ 143 950 249,565 


Total 2 037,000 $46, oe 1,892, 880 | $66, 531,495 2,309, 275 $72,339, 774 


l/ Partly estimated; only valued reported in statistics for certain items. 


TABLE 18. - Fertilizer exports from the United States, by ‘inds, 
| 1914, 1924, and 1929 


1929 


ong Value _ 


534, 29520 440,677 


ee 


Rios: ae 


Culphate of ammonia 118,367! 6,918,598 144,761; 6,295,519 
Cther nitrogenous. eH . 


| | 
materials 4,699} - 283 nf 2+,358! 1,229,995 


| io 
150, 746) 1 814,194 67,474, +» 473,031 


rnaosphate rock,hard 075,908 4,753,345 


Pnosphate rock, land 
pebble, etc. 


—— 5 864,48 668, 027) 3, 306, seh ,075,272| 4,913,888 


S:perphosphates (2) | (2) 85,118! 1,489,476 
rotash materials (2) | | (2) 13,868 582,690 
(2) | © (2) 33,508] 1,795,918 


rrepared mixtures 


cher fertilizors 61, 609 1,360,290 89,9361 3,660,160 


l/ 3 Siscal year ended June wine 30, 1914. Yotals cover only —— 
listed and consequently may be incomplete. 
2/ Not scrarately listed. 
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TABLE 19. ~ Total exports of fertilizers, by grand divisions, 


1914, 1924, and 1929 


19141/ | 1924 
Division ae. eee 
7 Long tons Value l tong tong) Value 
- F i Ly | : 
Europe 1,388, 902110, 122,371 720,745|$ 4,911,278! 872,863,)$ 4,893,268 
Yorth America 60,545} 1,253,225 186,783) 5,097,829] 207,551) 4,274,280 
South America 231". 14,268 408 © 31,518 1,731 130, 7€9 
Asia 89,147)  568,162)' 153,630; 6,420,485) . 450,671} 11,062,931 
Oceania 489 | 17 4200 ' 251: 2,210|- 677 30 9530 
Africa 158 | 3,612): 6,734! —. 45,078 802 48 9898 


Total | 1,539,472 $11,978, 738|1,068,326 |¢26,508,590| 1,554,295 $20 440, 677 
1 Fiscal year ended June 30, 1914. Totals cover only items separately listed 
and consequently may be incomplete. 


PLANT-FOOD CONTENT 


The true picture of fertilizer consumption is not revealed by tonnage 
figures. Some materials of low plant~food content (notably organic amnoniates) 
are no longer available for fertilizers or are available in much smaller quan- 
tities, superphosphate and sundry other fertilizer matcrials (especially super- 
phosphate and kainite) are now supplied in more concentrated form, anc there is 
an all-around tendency to employ mixed fertilizers of higher analysise rhe 
following table, comparing estimated consumbtion of fertilizers with estimated 
consumption of the three principal components ou the basis of averages for 5- | 
year periods, tends to show that the consumption of mineral phosphates and nitro- 
gen increased roughly twice as fast as the total fertilizer tonnage between the 
pre-war period (1910-14) and the post-war maxim (1925-29), whereas the use of 
potash (K50 content) in fertilizers progressed at approximately. the same rate as 
the total tonnage. The latter condition, however, is attributable to what may 
have been an abnormal consumption of potash immediately before the World Ware 
inspection of the figures leads to the conclusion that total plant food consump- 
tion increased over 40 percent whereas tonnage consumption increased only 2204 
percent. During the World War and for some years thereafter the supply of 
potash was seriously reduced; and the more recent trend indicates that the use 
of potash is increasing greatly compared to the aggregate fertilizer tonnage, 
waereas phosphate consumption tends merely to keep pace with the total, and 
nitrogen consumption is making relatively slight gains. 
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TABLE 20. —- Estimated consumption of fertilizers and specified materials 
“by S—-year periods, 1910-29 


Item | Five-year averages, short tons 
, ! a 
’ t ; 


! zs 
1910-14 | 1915-19 ; 1920-24 | 1925-29 


Percent increase 
1925-29 Ve 
1910-14 ; 1920-<4 


Prosphate rock 1,751,797 1, 997,900i2,064,611 |2,536,972 44.8 2269 
Superphosphate 3,150,000] 3,492,000(3, 612,000 /4,456,133) 41.4 2324 
Potash (K20) _ | 245,778 40,237 191,327! 302,195} 22. 57.6 
Nitrogen (i) 215,000] 175,000 244,000; 309,000} 43-7 2667 
Total fertilizer sales |6,135,854 5 892,945 16,195,363 |7,5144145 22 4 2163 
se hect hes tae ket Le Ateese Sa tice at TaN ithe: ania 3 ecgemy WOK ice Tat deka oie ipo eek a te ik ae 


In Hurope the general ratio of nitrogen, phospnorus, and potash my been 
estimated by various authorities as about 1.0 ™ : 200 Pp05 : 1.0 K50.44 the 
data given in the foregoing table take no account of phosphate sources other 
than pnosphate rock, but especially in recent years phosphate rock has sup- 
plied most of the phosphate for fertilizer purposes, so little error is intro- 
duced by using it as an index, especially since the diminishing importance of 
crgenic phosphate materials is largely offset, if not moro than offset, by an 
unward tendency in the B.PeLe content of phosphate-rock production. For the 
1925-29 period a reasonable estimate of Fo05 consumption may be made by divid- 
ing the consumption of phosphate rock (average around 72 percent BePele) by 3, 
and accordingly the tonnage of leading plant-food ingredients consumed in 
fortilizers in the United States was of the order of 309,000 tons of il, 
€-40,CO00 tons of Pods, and 302,000 tons of Ko0e This works out to an N3sF:k 
ratio of roughly 1: 2.75: 1. In other words, American farmers evidently use 
2 higher proportion of phosphates in their fertilizers than European farmerse 


The National Fertilizer Association and subsequently the U. 5. Department 
of Agriculture have investigated trends in the consumption and analyses of 
mixed fertilizerse It was found that the plant-food content of the materials 
used in mixed fertilizers has increased in recent years. For example, the 
average percentage of available phosyhoric acid in superphosphate in 1880 was 
11-01, in 1910 it was 15.68, and in 1932 it was 18.31. In recent years about 
60 percent of the total tonnage of fertilizers sold has consisted of complete 
mixed goodse The only other kind of mixture used in considerable quantitics 
is that containing available phosphoric acid and jotashe This kind represents 
only 2 percent of the total consumption, but it is interesting to note that 
tne average analysis of such mixtures has progressively increased as regards 
potash content but only slightly as regards available phosphoric acide In 18c0 


ee 
eg ee ee 
en ee 


14/ Great Britain, Italy and France are relatively large consumers of pnosnnate 
but the average is heavily weightcd by the heavy consumption in Belgiun, 
Germany and other countries that use more nitrogen and potasne 
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the average composition of superphosphate and potash mixtures was 11.5 percent 
available phosphoric acid and 2.0 percent potash} in 1932 the corresponding 
figures were 12¢8 and 862 percent. 


| Based upon "more than a million published determinations," Mehring and 
Petersonl5/ summarize their findings as follows: 


The average complete mixed fertilizer in 1880 contained 2-3 per- 
cent of nitrogen, 8.9 percent of available phosphoric acid, 2e2 percent 
of potash, and 13.4 percent of total available plant food. In 1932 
these figures were 34 percent of nitrogen, 9.5 percent of available 
phosphoric acid, 5.1 percent of potash and 18.0 percent of total avail- 
able plant foods Figures for intermediate years have been given and 
show that most of the changes in composition have occurred in the last 
10 years. Like figures for phosphate and potash mixtures show that 
changes of similar character and extent have occurred in them alsoe In 
1880 the average complete mixed fertilizer included 1.7 percent, in 
1925, 0«6 percent, and in 1932, 0.8 percent more plant food than it was 
guaranteed to contain. 


In 1900 the nitrogen in all mixed fertilizers was derived 2-1 per~ 
cent from ammonium salts, 6.9 percent from nitrates and 91 percent from 
organic ammoniatese In 1931, 61.2 percent was derived from ammonia and 
its compounds, 11.6 percent from nitrates, 18.8 percent from organic 
amaoniates, and 8.4 percent from cyanamide and ureae The source of each 
of the plant-food elements in mixtures has been given for a number of 
yearse | 


In 1880 practically no filler was used in mixturese In 1931 the 
average content of filler in mixed fertilizers was 15.2 percents I no 
filler had been used such fertilizer would have, contained over ¢l per- 
cent of plant food instead of 17.9 percent. 


The statistics collected in this study show that in some States 
very little change has been mace in the average grade of fertilizers 
consumed, and that much filler is now used in mixtures. , In other States, 
the average analysis of mixed fertilizers has steadily increased since 
1920, and very little filler is-used. The highest average analyses were 
found in those sections where farmers have only recently begun to use . 
fertilizers. 


Consumption trends in Europe indicate an important gain in the position 
of nitrogen with respect to phosphoric acid and potash and at the same time 
Aisclose a relatively larger use of potash in many foreign countries as com- 
pared with practice in the United States. France,: like the United States, has 
Usen a relatively large user of phosphatic fertilizers, and a study of French 


i5/ Mehring, A. I., and Peterson, A. Js, Changes in Composition of American 
Yertilizera, 1880-1922: U. S. Dept. of Agriculture Circ. 315, April 
1934, Pe 196 
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consumption for a 20-year period, as reported ina paper26/ presented at the 
Industrial Chemical Congress at Lille, shows steady gains in nitrogen and 
potash consumption, as indicated by a change in the index relationships from 
1 (N) : 4045 (Po05) : 0643 (K50) in 1913 to 1 (N) : 2024 (Po05) : 1617 (X90) 
in 1932e The following data from the same paper show recent changes for 8 
leading consuming countries, together with an average for 23 European and 
African countries: 


TABLE 2le - Consumption. ratios cf leading plant-food constituents. 
in specified countries 


LIOSL 
tash | Nitrogen Phosphoric | Potash 
(MN)! Acia K 


' Po 


Nitrogen | Phosphoric | 


N Acid (P95 


Srance ds, | 3207 ! 1.38 1 
Italy | 1 | 3675 | 18 1 
Great Britain a ee 1 
Spain 1 2.67 | 0248 1 
De mmark i | 2el7 ° 40 A 
Netherlands 1 1.33 — | 1.35 1 
Germany 1 1.44 |! 1.79 aR 
Belgium 1 1.10 ays: 1 
Average for 23 | | 

Suropean and | | 

African | 

countries 2020 = ={ 128 1 


DOMESTIC CONSUMPTION 


A graphical analysis of sources and distribution of fertilizer materials 
in the United States for 1931 is shown in Figure le 


Tonnage sales of fertilizers in the United States for the 26 years 1900 
to 1925 have been studied in detail by ViallL’Y. A rapid growth averaging 
350,000 tons annually occurred from 1900 to 1914, after which there were wide 
fluctuations from year to year but no consistent increasee The largest fluc- 
tuations were in 1915 and 1921, following the big cotton crop of 1914 and the 
ceflation of 1920, and amounting to 1,800,000 and 2,400,000 tons respectively. 


From 1909 to 1925 the South Atlantic States consumed about 56 percent of 
the total tonnage; the North Atlantic States, 18 percent; the South Central 
States, 14 percent; the North Central States east of the Mississippi River, 8 
percent; the North Central States west of the Mississipni River, 1 percent, 


16/ Ue Ss Bureau of Foreign and Domestic Commerce, Abdstracted in World Trade 
Notes on Chemical and Allied Products: Vole 7, now 45, Nove 27, 1933, pe le 

17/ Vial, E. Be, Prices of Fertilizer Materials and Factors Affecting the 
Fertilizer Tonnage: Cornell Univ. Agric. Expere Stas Memoir 119, December 
1928, ppe 85-905 
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and the Far Western States, 1 percent. About 75 percent of the tonnage was 
consumed along the Atlantic seaboard, where in general the soils are of con- 
varatively low natural fertility and where rninfaull is heavy. In muci of 
tuis area the leading money crops are cotton, tobacco, potatoes, and truclie 
During this 17-year period there were important increases in tonnage con- 
sumption in States where cotton et gaaee was profitable ooo where acreage 
as expanding, such as North Carolina, Mississippi, Arlansas, and Texas - in 
the northern and western part of the ent ton Belt. Zhe babies rouiene 
states - Virginia, Kentuciy, Tennessee, and Connecticut - also used more 
tonnage, as did also those developing a large market-garden business in 
vegetadles and potatoes, includix: Florida, Michigan, and Maine. The largest 
increases, expressed in percentages, were in Washington and Wisconsin, but 
due to the smell quantities consumed in these States they had no appreciable 
effect on the national total, which received its main imnetus from North 
Carolina, Florida, and Ohio. Large decreases in tonnage were reported in tue 
castern Cotton-Belt States - Alabama, South Carolina, and especially Georgia, 
where dDoll-weevil damage has made inroads on growers!, incomee In States 
ynore dairying and general farmin,; prevail the use of fertilizers failed to 
choy notable change. 


Vial also calculated the coefficients. of variability of fertilizer con- 
sumption for various regionse Violent decreases in tonnage naturally increase 
the risk of, fertilizer, companies doing business in such regions and react wi- 
favorably upon the farmer wiio has to nay more tor his, fertilizer in the loac 
ran to make up the losses dealers sutfered in years wien sales were poor or 
collections slowe This statistical study shows a hiwzth derree of variability 
in tne South Atlantic and South Central States, especially the older cotton- 
growing States, and only small variability, indicating 2 fairly dependable 
demand year after year, in the North Atlantic States. igh variability 1s 
c.lso observed in other regions but does not represent a menace to profits, 
inasmuch as it merely reflects increasins: domande 


Aftor 1925 the tomnage salus of Icrtilizer increased irregularly unvil 
JQ and then dropped sharply. In 1938 they fell to the lowest point since 
O, and the upturn in 1935 and 1054 vas quite graduale Inasmuch as the de- 
ssion more than canceled apparent f~ains since the Vorld War the question 
remains whether total consumptinn in tons follows a horizontel or a slightly 
rising trende West of the Mississippi, in iiew England, in North Carolina, 
rnd possibly in other States the seculor movement appears to be derinitely 
‘apwaurd, but conditions in the heart of ee old Cotton Belt, whore so large a 
proportion of the total consumption is still concentrated, are less easily 
aypreisede Political restraint or Sores of production of certain 
ra oRs further complicates any attempt to »eer into the future. Tabular dota 
Are eccordingly submitted herewith without additional commonte 
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TABLE 22. - Distribution of total sales of fertilizers, 
pre-war _ and post-war 


¥ 1925-29 1/ | Percent 


: Percent of | increase a 
sales 


https://hdl.handle.net/2027/osu.32435030644074 
http://www.hathitrust.org/access use#pd-google 


/ 


:=39 GMT 


01 
Google-digitized 


on 2024-09-18 


Generated 


/ 


Public Domain, 


Tons teas total tons 


United States 6,135,854 100-0 7,513,641, 10020 22 04 
New Ingland 251,490 4.1 302 5617 4.7 A0e2 
Middle Atlantic 731,118  abed 739 9267 99 lel 
East North Central 401,592 62d 73335716 98 8227 
West North Central 54,036 09 91,521 lez 6903 
South Atlantic 3,697,374 60.3 3 955,065 D2 06 70 
East South Central o 1263 1,121,478 14.9 48 8 
West South Central Bee 383,950 51 92 08 
Mountain 10) 5,039 el 25,100 «0 
Pacific 08 si adel 1.7 171620 
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ABLE 24-6 —- Estimated sales of furtilizers in. 


the United States 
by regions, lolo-32 


(Index numbers, 1928-25 = 190) 


- a ne 
ee ey ee ewe eee | es i eee ee eee ee ere —_ 


(SO 


- do - 


‘oun=! 


| Now | Middle | East. | West ‘South | East | West 
fearlU. S.[England|Atlantic| North | Worth tAvlantic, Soutn ) $6 uth 'taius'Facific 
7 . Contral| Central. ; , Central} Cen ntral | 

sie Sg, Sa as ps ge es ce het ees eA: et Don NN, CoO Mpa ek ace - gine mje —-j- --—— - —-- 
121C| 79041 58.9 46.7 | — : el | 47.9 | i“ | 4065 
ee 84.0 68.28 6247 | : Jew 1643 528 ~ | 60<7 
12131 92.3| 77.5 696.0 | 101.0 1 8104! 7103 es 46.7 

214/193.4| 85.0 106.4 | 113.0 | 95.8 | 7966 308) 5502 
lol 4765 | “Bled 96.09 82.1 | 58.3 | B73 | lle] 4405 
isl 7466] 8003 72.5 | 8166 | 46.5 | 64.0 | 18.9] 42.2 
1217| 8603| 86.9 106.851 9663 | S1e2 | 62.6 | 2604| 5900 
1913] 34.2] 8763 - 143.4 | 102.1 679 Di 45.3| 44.6 
‘loU] 9605! 80.6 ; 159.8 | 104.8 6603 6603 | G4e2| 5901 
“921104e5] 9963 5 158.7 | 114.8 7462 17.4 1 7408] 8702 
meres 70 0.8 9002 3 - B767 Th et. 38 «0 2007 Bled vane) 
12221 82.6] 98el ; 89.5 81.7 64.3 46e1 | 73-9] 9661 
17231 93.8] 97.6 902 94.0 93.8 Qlel | 8363 | 6909] 9464 
122-41 9904) 100.5 89.9 | 100.6 9222 | 11064 | 97-5] 8969 
925110608] 10109 ; 116.1 | 105.6 116.6 | 106.3 }112.6] 115.7 
252511060e7| 8905 ‘ 114.6 | 195.4 122.0 | 116.0 1134.2] 126.9 
1023}11603] 103el 2 13767" | 11267 134.2 | 192.2 1172.2] 163.3 
122311176} 101.0 148.9 | 108.9 13204 | 16664 1388.1] 18361 
1230/1189] 103.6 107. 151.7 | 110.9 141.7 | 151.6 1403-9] 196.4 
1331] 9168] 102.4 ‘ 1290 89.0 90.0 | 71e4 1524-0] 179.0 
Loe 63.5 (B3ed 3 67 8 ' Bed 44506 AP 94: 37306 149.6 
1033 70ee - - -: - _ ae — 
1934 | 
he 

oS eh ee a Bere iin Sis et Se ES Sips Net ah a ye eae Bia ee te se ee SN Seas ee 
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TABLE 25. - Fertilizers used on various crops in 1927 V/ 


(Figures include fertilizers applied as side and top dressing and total 
represents 97.5 percent of all fertilizer used in the United States in 1927) 


a ne a ee 


short Pe SeeeR Ee 5 
Croj) ‘age of | Crop 
tons . 
pchaes votal __ 
a ee Ve ee siz a. as 

Cotton | 2,108,000; 31.4 | Rye 
Corn 1,509,000; 2205 | Peaches 
Potaioes 688,000} 105 Sweet corn 
Theat 682,000} 102 | Rice 4/13,000 
Tobacco 470,900! 7.0 | Strawberries} 13,000 
Oats ; * | 826,000}:-449 + Beans (dry) 12,000]: 
Citrus fruits ° 2/ 241,000; -3.6 | Cucumbers -8,000}- 
Hay | | 184,0CO| ‘267 Soy beans -7,500] — 
Sweet potatoes 3 112,000] ° 1.7 Cabbage * + 6,000} - 
Tomatoes | 78,000] *le2 Cantalounes * 4,500 
Vegetables (iliscellaneous) 60,000} = 9 Sugar ‘beets -4,500] 
Feanuts 49,000] «© 07 { Onions: 4,500 
Buckwheat 26,000; 4 ' Cowpeas - 3,000 
Watermclons © ; Re,900] °° ed BURR cane ‘2,000 


Barley | ; Mf | ‘eeu > es 


-—- + eo - — r - 


j/ National. Fertilizer Association, American ortiliser “Practice ices: 1929, pe 

2/ Florida only. : igi 
3/ Georgia only. 7 3 ; ‘ Eee | sie 4 
4/ Louisiana only. . 


° | ' SEASONAL VARIATIONS IX SALES 


Inasmuch as farmers purcha’se fertilizer omly a short while before planting 
time, sales of fertilizer are highly seasonal. - Ordinarily over three fourths 
of the ‘fertilizer sales are made during: the first 4 months of the year. In 
many States more than ‘half the ‘sales are made in a 6-week period tnat includes 
Marche Missouri is an exception, as sales reacn their peas in that State in 
Septembere Fall tonnage, although of less importance than the spring tonnage, 
also is sold in Virginia, North Carolina, and Louisianae Index numbers of 
seasonal variation intag sales by leading States shown in the accompanying 
table have been calculated by vinta’ who points out a tendency for seasonal 
variations to become more violent in iis post-war period. Quantities of 
fertilizer are purchased with loans from local banks, and buying naturally is 
postponed as long as possible. 


a TTT 


18/ Vial, E. Ee, work cited, p.» 102. 
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TABLE 26. — Index numbers of seasonal variation in tag sales 


ee LE 2 ET HD 


{ 


State May ‘Jano, July 


‘ | 
-Febe [MOY e 


' 
Period Jane Ae JD e 


186 


ee es 
Alabama «+eeee(1921~25, 106 :281 557 198 | 7 29 1.) 2 2 10 | g 
Zcorgia s+eeee/1921-25! 172 |304 oo eG WA a hy 22 3 
Dow ssocmalloleei6| 162 ) 232 455 1160 | 121 7 | ed 204 G 9; 20 
Louisiana «+.e.|/1921-25; 193 ;372 |334 {112 ; 29! 6 4 5 60 1go |. BF 
Doe seceees(1910-14: 273 [267 |307 1120-} 41! 10 | 3 | 7| 96 10 | 39 
Missouri eeese/1921-25!1 65 | 90 | 85 | 27 | 16! 4 {153 |265 | 474 i 
Jorth Carolina]1921-25! 126 1221 1451 [262 | 37113 ‘ 6] 2 5 | pe 
Dos. seas 1910-14 | 113 1185 414 |305! avzie7} 9] 3] Bo mp 6 
South Carolina]1921-25) 198 321 [478 107 | i6f10} 3 | 8 ? 15 99 
Doo seseeee(1910-14{ 246 (380 |3ea | 67] 18/19 } 10 | 5] lz 16 | 2 
Virginia «..+./1921-25] 173 {161 |zoo |268 | 58|22 |] 31 | 77 | 12 4 | 29 
Dw Gusawies 268 93116 | 16 ;116 | 164 5 : 22 


138 oe 


pee 


the accompany ing 
relatively higher than prices of. other commodities during and for a short period 
efter the World War, but that since adout 1921 they have been consistently lowere 
~nroughout the past decade and more the complaint has been that the purchasing 
“ewer of the farmer has suffered.compared with the "rcal wages" of labor and 


tadles bring eat the fact that prices of fortilizers were 


The exchange value of farm products in terms of 
the so-called Normal" 


carital in other industries. 
“ertilizers has remained much higher than it:‘was during 
=eriod before 1914. 


Census data show a permanent increase in average values per ton of domestic 
production, but this is attributable to the steady increase in average plant-food 


content and generally greater service value of products sone 


TABLE 27. -— Average value, per short tone, of domestic seein soni, 1859-1931 


Year 


1859 
1869 
1879 
1889 
1899 
1904 
1909 
1914 


Value per ton 


#23.00L/ 
38.002/ 
27639 
18.71 
14.58 
15.85 
17.82 
18.18 


1/ Estimated. 


Google 


Year 


LoL9 
1oeL 
1923 
1925 
1927 
1929 
1931 
1932 


Value per ton 


$34.73 
29.24 
2360 
23-70 
21.40 
23290 
20020 
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TAPLH 28. ~ Wholesale price indexes of specified groups of 
Commodities, 1913~33 


(1926 = 100) 


| All | 


Phos te 
Year | Commodities 


Farm Fertilizer Mixed 


Pitia sitet e een t materials |fertilizers|Potash| frock 
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1913 698 71.5 
1914 68.1 7142 
3915 6905 Tlah 
1916 85.5 84.4 
1917 117.5 129-0 
1918 L3le3 148.0 
3919 13866 157.6 
+920 154.4 150-7 
ed 976 88,4 
922 9667 9348 
~I00 100e6 98.6 
1924 98.1 100-20 
1925 103e5 109.8 
1926 10020 100-0 
~927 9504 9924 
928 9607 105.9 
Pe Y-AS, 9503 104.9 
~930 86.4 8803 
2931 7300 64.8 
1932 64.8 48 e2 
1933 66.0 514 
1934 


1/ U. Ss Bureau of Labor Statistics. 
2/ Based on average value of domestic sales as reported to Bureau of Minese 
3/ Data not available. 
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TABLE 29. - Wholesale prices per ton of typical mixed fertilizers in 
different groups of states, 1919-29 


i ’ 
| New + Liddle | 


i 
! South Central Mid-West 
| England | Atlantic | South Atlantic ' and Southwest , and 
States | States States : States i Worthwest.. 

email EE DERE TO ee I oe ____ States — 

B-Ba4 FueGnoS 2-102 | 2-10~2 2-12-2 

$61.57. | $55.68 -| $44.45 $46.16. $49 093 

47.15 43,99 3758 40.78 41.15 

44.46 39.52 34.61 | . 39 625 34679 

29207 28.59 | 26.22 | 31.28 28.19 

25204 26.26 2366 28.253 28.65 

23.91 21.438 19.19 S7 etl 28.65 

26044 2280 20044 | 26.01 28410 

26.44 22280 20244 25.96 28-10 

S150 19.00 16.70 | 20246 25.41 

28287 22.90 20244 | 23484 26420 

28.79 22.40 19.96 | 24.78 26.19 


eee ee 


<> Source: Collings, @. Hs, Commorcial Fertilizers: Philadelphia, 1934, pe 273. 
,& (Probably compiled from National Fertilizer Association datae) . 

+ TABLE 30« ~ Prices paid by farmers of the United States for different grades 
= zer in 1928 (Per net ton of 2,000 pounds) 


“wn Ww 


ee ee em ee ee Ce Se CD 


Grade ‘Low price High price 


(ie eS ee 


an ee ee 
0-10-10 | $20.50 | $36.70 


it 29.56 210-2 | "23070 , 37650 
is 32200 3=-10+3 | 26.00 | 4265 
ou 3800 4-10-40 26200 41.75 
=k 48 .00 012-5 | 22.80 3010 
a 36235 - 2122 | 27.00 40.00 

= 44.00 2-12-6 | 31.00 43-200 
aS 42.50 3-12-3 | 2800 37600 
1 41.60*  4~1 2-4 “| %38400 48.00 
= 48000 f © On]l4-4 © ‘28200 34eCO 

41.00: 1 Bal 5H-5 39250 51-00 
00685" 2-16-2 ; 00040 50 «00 
wae 35.50°.16. percent super>| - 
m 4 : ont ‘phosphate °* . 13.00 29615 
mie 37085, Nitrate of soda +:| 40.00 70265 
0 : 29.50. fifuriate of potash} “40-00 | 606.00 
oe .. 27650. |Kajnite’ °° 'f 113.00 26200 
‘GS Source: Collings, G He, Commercial Fertilizcrs; Philadelphia, 1934, pe 272-6 
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WAGES AND QUTPUT PER WAGE BHARNER 


In the last analysis wages constitute a large factor in the delivered 
cost of fertilizers, as of other manufactured goods, but according to the 
industrial classifications set up by the Census only 7.65 percent of the value 
of products was expended for wages in 1929 and only 9.0 percent in 1919. 
Although unit wages have increased substantially during the past 30 years they 
represent a smaller and smaller percentage of the total value of productse 
Salaries comprised 4.0 percent and 4.1 percent of the value of products in 
1929 and 1919, respectively, whereas the cost of materials for the same years 
was 67.5 and 64.5 percent, respectively. Fuel and purchased energy are minor 


items in cost, representing only 1.9 and 1.2 percent of the gross value in 
the. years mentionede 


Due to the fact that the industry is conducted so.largely in. the South, 
the average wages paid are somewhat lower than in other manufacturing industries; 
whereas the figures. for States north of the. Mason and Dixon line generally show 
an average of over $1,000 a year,.the average for many.southern States is 
under $750 a year, based on full-time employment.e <Actyally, however, opera- 
tions are highly seasonal, coming to a peak. in March or April and dropping 
rapidly to a minimum in June and July. Even in the large plants in Maryland 
only half as many men are employed in the slack summer season as in the early 
spring, and in some States the ratio is scarcely 10 percent. Florida and 
California both make an excellent showing in this respect, employment in the 
latter, State during the minimum month of 1929 being 71.4 percent of that for 
the maximum month, whereas the average for the country as a whole, as shown in 
the following table, was only 38.5 percent. 


Although wages are rather low the average output per employee is high, 
and the value added by mnufacture per wage earner compares favorably with the 
average for manufacturing industries, amounting to $3,480, or more than four 
times the average wages paid in 1929. 


' TABLE 31. — Average wages and output per wage earner 
: : in the fertilizer, industry, 1690-1931 


Data from Ue. S. Burx‘eau of Census) _ 


Wage earners ' _ Average , Employ-; Value of ' , Value added by 
Year! (average {| Wages paid! wages | ‘ment || product per | manufacture 
ase i: <a <: _* vs bs |_per year | ‘tndex2/ | yage earner er_ wage earner 
1899; 11,581 | $ 4,185,289| $361 |.2/ ‘|! 3,860 1,355 
1904; 14,184 | 5,127,147| 361 2a) 3,980 1,215 
1909 18,310 7,477,179| 408 48.7 5,680 1,880 
1914] 22,815 10,532,005| 462 (44.0 | 6,710 1,980 
1919} 26,296 25,363,132 965 54.9 | 10,690 3,650 
192 16,898 16,025,728| 948 4602 | 10,670 2,095 
1923 18,572 16,365,324] 881 "44.3 9,860 2,970 
1925 19,644 17,743,327 903 41.7 | 10,530 3,910 
1927} . 18,612 17,649,661 948 . gf | 10,230 2,810 
1928 20,926 17,883,925 855 38.5 11,110 3,475 
1931 14,551 12,145,966 835 35e9 | ° 10,610 33290 
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It is interesting to comnare these figures with those for Britisn industry. 
The British Census shows for fertilizer, disinfectant, glue, and allied indus- 
tries a total output (sales value) of £5,717,0CO in 1930 compared with 
n7,695,000 in 1924. Due to price changes, the volume of production in 1950 
probably was as much as 14 percent larger than in 1924. Expenditures for 
materials dropped from 34 porno to £3,116,0CO and the average number of 
persons employed declined from 9,661 to 0,548, but the net output (value 
added?) per person employed increased from E287 to B&04, due in part Bere 
to the increased mechanical power used — from 34,c00 horsepower in 1924 
30,200 in 1930. the best efficiency was reported in plants employing aa to 
139 persons, and even plants with 25 to 49 workers showed a higher output per. 
employee (£308) than those with 200 to 500 workers (E282). The average wage 
cf all operative staff in chemical industries in 1930 was £140, but the average 
for the fertilizer and allied industries was somewhat less, only £123. Of tne 
3,543 em:loyees in 1930, 5,889 were male operatives, 1,124 were fomale opera- 
pee and 1, 906 (1,124 ‘nie and 382 female) were classcd as administrative, 
technical, and clerical staff. a . 
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Mite INDUSTRY Til FORSIGN COUNTRIES 


From yarious reports of the Chemical Division of the U. S. Bureau of 
foreign and Domestic’ Commerce alone it would be possible to compile a fairly 
complete balance sheet of the consumption and foreign-trade statistics of most 
cf the leading countries of the world, but such detailed analyses are beyond 

tne scope of the present paper, althcush they doubtless would sned much light 
ou current trends of domestic exports and imports. Internaticnal agreements 
afford a perennial source of interes t with respect to all three of the leading 
plant foods.e. Attempts to coordinate the confusion in-nitrogen »roduction 
arYord an especially complex study, as the flow of events seems to favor now 
she synthetic and then the Chilean or again the byproduct producers. The 
votasn situation, formerly securely controlled by the German cartel, occasion- 
ally gets out of hand as more and more sources of suvply are tavped. Cn the 
ovher hand, phosynhate-rock suppliers apparently managed in 1933 to reach some 
degree of agreement after years of strife. | 


Germany has continued to be the leading producer of nitrogen and potash - 

and also one of the largest consumers of artificial fortilizers in the world. 
In metric tons of major plant foods, German consumption increased from 185,0CO 
gg 00s 00 (P55), and 430,000 (Ke0) in 1914 to 480,000 (1), 553,0C0 (P505)5 

nd 783,000 (X50) in 1929; ' Zven in 1932, a great deat more. nitrogen and 
-ctash were consumed’ in Germany than in 1914, although phospheric acid consump~ 
ion was greatly reducede ° Curtailment of ahosnnte consumption is cspecfally 
marized in years when efforts to reduce all imports-have been most activee 
“Ore over, due. in part to general conditions and in part to a tendency to acidity 

eartan solls, a large part of the phosphate is supplied by basic slag, so 
this trend, if continued, is not fully reflected in phosphate rock requirementse 
Germany contains 30. million hectares of arable soil, and few countries except 
the Wetherlands and Belgium fertilizd as intensivelye Average consumntion of 
artificial. fertilizer has been reported to the Prussian winistry of Agriculture 
as follows: | _ : 


ct ted 5 


2784 | | eI a an 


Google 


I.Ce €034 


TABLE 326 ~ Average consumption of artificial fertilizer in Germany 
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Crop year 


a 


Phosphoric acid (P.0s) 


Nitrogen (N) Potash (K50) 


© ee 


Kilos per | Index| Kilos pe per. | Index: | Kilos per 
_.____.__]| hectare Oe * hectare |" _noe __ hectare 
1913-14 1830 | 100 100 
1925—26 1Zel | 75 132 
1C28—29 18.6 | - 103 167 
L 


German synthetic nitrogen producers have introduced a variety of new 
mixed fertilizers. The various special complete fertilizer mixtures selling 
under the trade name Nitropnoska are products of the I. G. (German dye trust). 
+ combination of ammonium chloride and limestone, Kalk=Anmon, is supplied by 
snother concern for use on acid soile Leuna saltpeter and Montansaltpeter. 
contain both sulphate and nitrate of ammonia. In 1934, effective until June 
sO, 1940, when the present nitrogen-cartel agreement expires, the German 
Governnent placed a prohibition upon the erection of new plants for produce 

zion of synthetic ammonia or calcium cyanamide and upon increasing capacity 
cf existing plants. 


The Netherlands is one of the leading world producers of superphosphates 
and occuvies an important place in the sulphate of ammonia trade, both in its 
own right and in forwarding exports of German origine Normally the Nether- 
iands uses more artificial fertilizer per acre of crop and improved pasture 
and nay land than any other country; consequently, its home consumption is 

fairly large despite its small area, | 


Francel92/ shared the world-wide expansion of fixed-nitrogen plant 
capacity. In 1913 scarcely one fourth of French needs of nitrogenous plant 
fcod was supplied domestically, but the proportion rose to 32 percent in the 
1326-27 season, 62 percent in 1931-32, and about 87 percent in 1933=34, when 
consumption amounted to 158,200 metric tons compared with the 1929 maximum 
of 177,000 tons. Imports of nitrogen under all categories have consequently 
“mini aned (except nee as regards calcium nitrate); only‘those of sodiun 
citrate are still important, and even they have been greatly reduced. 
although still far behind Germany, France far outstrips all other countries 
~n production of potash salts, but home consumption is astonishingly small - 
cnly about one seventh as much per hectare as is used in the Netherlands or 
FSIMANY Formerly a, heavy exporter of superphosphates, France began in 1932 

znd ca in 1933 to import approximately 10 percent of her own home require— 
nants. Instead of a surplus of some 390,000 tons annually, there has recent-— 
es es a net deficit of some 100,009 tons. Exports of basic slag exceeded 
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2¥/ Tan figures used in this paregraph | are taken mainly from an article by | 


vierre Gouneds Ses industries cnimiqies au cours de la derniere’ période 
e 
deconnales “hime mt inde, spece now, Setobor 1934, ppe 120d. 
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a million tons in 1928-29 (about two thirds of the production) but were subse- 
quently reduced because of the curtailment in steel making. 


Great Britain has ranked close to Germany in production of sulphate of 
ammonia and due to smaller home demand has been tne largest exporter of this 
product, finding its principal markets in the Far Enste With respect to super- 
vnosphates as well as potash salts, Britisn imorts far exceed exports, but as 
regards nitrogen the United Kingdom has a large net surplus even after allow- 
ance is made for the heavy imports of sodium nitrate for industrial purposese 
In adcition to the ammonia at gas works and syproduct plants, synthetic 
armonia has been produced in generally growing quantities. Basic slag and 
mixed fertilizers are items of considerable importance in British export tradeée 


Various other European countrics are heavy producers as well as consumers 
cf fertilizers, and several of them carry on a fairly substantial export trade. 
The synthetic nitrogen industries of Norway, largely dominated by German 
policies and employing considerable French capital, may be mentionede Bclgiun 
likewise nas a nitrogen surplus. Spanish potash exports claim increasing atten- 
tion. The U. S. Se Rey however, now promises to play a more important role in 
tae fertilizer industry, having mado rapid strides toward developing a large 
export surplus. The Solikamsk potash resources are now Imown to be of huge 
proportions, and the Khibiny apatite industry has raised tne Soviet Union to 
fourth place among; sources of mineral phosphates. 


Japan has become a growing factor in world trade in fertilizerse As re- 
cently as 192° two thirds of Japan's nitrogen fertilizers were being imported, 
but in 1934 the newly created domestic industry was preparing to supply a sub- 
stantial export surpluse Zxcent for a small and diminishing contribution from 
the mandated islands in the South Seas, the Japancse superphosphate industry 
depends for its raw material upon phospnate-roci: imports from Egypt, the United 
States, and Oceania. Nevertheless it has developed considerable export trade, 
recently maicing rather a strong bid for business along the Facific coast of the 
United States. The Far East generally, however, is an import market, and even 
Australia and New Zealand import basic slaz, potash, and nitratcs, although con- 
ducting a fairly large local industry converting raw rock from Nauru and Ocean 
islands into superphosphates. 


South American countries are buyers of Amcrican and European fertilizers 
on a growing scale; but their main contributions to world trade are exports of 
guano, Chilean nitrate of soda, and sundry products from slaugntcrnouses 
tributary to the River Plate. 


Canada is both a major market for American fertilizers and fervilizer 
materials and a source of imports into the United States. Fovtash and phosphates 
comprise the principal fertilizer materials shipped into the Dominion, and 
cyanamide from iagara Falls plants is the loading export item, although fish 
meal and manufactured fertilizers lixewise are rather important. A little 
apatite is produced in the Buckingham district of Qucbec, but the min supply 
of the Consolidated Mining & Smelting Cn., Ltd., phosphate plant at trail, 

Be. Gey is odtained from Idaho and Montana, although some wor!: has been done on 


a deposit of phosphate rock in the Crow's Nest district of British Columbiae 
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